Purpose. To identify factors constraining functionality and life quality in amyotrophic lateral sclerosis (ALs). Methods. cross-sectional study in 6 ALs patients aged 51.16 ± 8.70 years, with disease duration of 3.16 ± 2.63 years. Amyotrophic Lateral sclerosis severity scale (ALsss) and Amyotrophic Lateral sclerosis Functional rating scale (ALsFrs-r/Br) served to evaluate functionality; Amyotrophic Lateral sclerosis Assessment Questionnaire (ALsAQ-40) analysed life quality. Descriptive statistics was applied to clinical characteristics. The correlation of clinical profile and disease duration with the degree of functionality and life quality was verified by spearman's correlation, with values considered significant if p < 0.05 and r > 0.8.
Introduction
Amyotrophic lateral sclerosis (ALs) is a disease that affects lower motor neurons, located in the brainstem and anterior region of the spinal cord, and upper motor neurons, located in the motor area of the central nervous system [1] [2] [3] . Age is an important factor related to ALs development: the disease occurs mainly in patients aged 55-75 years [4] . in Brazil, it is estimated that the prevalence ranges from 0.9 to 5 per 100,000 inhabitants [5] . The average survival of patients after the onset of symptoms is 3-5 years [6] . ALs causes motor deficit and decreases functionality. The classic form of ALs is characterized by insidious onset, asymmetrical muscle weakness, fasciculation, hyperreflexia, and limb and tongue atrophy [7, 8] .
There are currently new forms of ALs therapies, and the traditional assessment of the disease would not be sufficient to characterize some important changes during the evolution; the evaluation process would be facilitated by specific scales [9] . The comprehension of clinical and epidemiological factors in ALs patients correlated with functional impairment and quality of life is important to improve prognosis and reduce complications in these patients [10, 11] .
ALs has no cure, and the patients are treated in tertiary reference centres in many countries. Although multidisciplinary treatment prolongs survival in ALs, the effect on quality of life is not known. ALs evaluation is a relevant topic to guide and identify significant and realistic goals for treatment [4] . Thus, the care of these patients by a multidisciplinary team (physicians, physiotherapists, nurses, psychologists, speech therapists, nutritionists, and social workers) trained with specific evaluation tools application facilitates the strategies and monitoring of ALs progression [12] [13] [14] .
Thus, the present study aimed to characterize patients with ALs by means of an evaluation of the functionality and quality of life by using specific scales and to correlate these scales with age and the disease duration and severity.
Material and methods study design, setting, and participants A cross-sectional, descriptive study was performed between June and December 2017. We included individuals of both sexes, living in the city of Uberaba, Minas Gerais, Brazil, with a documented or possible diagnosis of ALs. Patients with motor deficits resulting from other associated conditions and with cognitive impairment were excluded. Measurement a) ALsFrs-r/Br: the scale involves 12 items, each scored 0-4, with the total score ranging from 0 to 48; 48 indicates normal functionality and 0 stands for serious impairment [15] . b) ALsss: the scale is composed of 4 dimensions: lower extremity, upper extremity, speech, and swal-lowing; each dimension can be scored from 10 to 1. The score can vary between 4 (bad function) and 40 (function within normality) [16] . c) ALsAQ-40: the questionnaire includes 40 questions, divided into the following dimensions: daily life activity and independence (10 items); physical aspects (10 items); food (3 items); communication (7 items); and emotional aspects (10 items). Each item on the scale has the response options of 'never,' 'rarely,' 'sometimes,' 'often,' and 'always'; the higher the score, which can vary from 0 to 100, the worse the quality of life [17] .
statistical methods
Descriptive statistics (mean and standard deviation) was applied to the data of the clinical, sociodemographic, topographical, and evolution characteristics of the patients. The correlation of the clinical profile, topographic data, and period of disease evolution with the degree of functionality and quality of life was verified by spearman's correlation, with values considered significant at p < 0.05 and r > 0.8.
Ethical approval
The research related to human use has complied with all the relevant national regulations and institutional policies, has followed the tenets of the Declaration of Helsinki, and has been approved by the Federal University of Triângulo Mineiro institutional review Board.
Informed consent
informed consent has been obtained from all patients or caregivers included in this study.
Results
overall, 18 individuals (11 men and 7 women) were identified with the diagnosis of ALs, and 6 (4 men and 2 women) met the inclusion criteria. The main characteristics of the patients are shown in Table 1 . The mean age was 51.16 (± 8.70) years. subjects 3 and 4 were diagnosed with bulbar ALs prior to the present study, while the others were diagnosed with typical ALs.
The results analysed by spearman's correlation are presented in Table 2 . There was a positive correlation of age with ALsFrs-r (r = 0.852) and disease duration with ALsAQ-40/physical mobility (r = 0.805), ALsFrs-r with ALsss (r = 0.972), ALsAQ-40/physical mobility with ALsAQ-40/food (r = 0.881), ALsAQ-40/ communication with ALsAQ-40/emotional (r = 0.947). However, negative correlations were observed for age in Table 3 , we can observe the minimum and maximum values obtained in the scales.
Discussion
in our study, it was observed that older patients presented better functionality and quality of life, and increased disease duration was associated with poor quality of life in the physical mobility domain. correlations between ALsFrs and ALsss were also revealed, and better functionality was associated with lower ALs severity. A low score in physical mobility was correlated with the food domain, and communication with the emotional status domain. We also noted that increased disease duration was related to lower scores in the functionality scales. Poor functionality was associated with poor quality of life in the physical mobility and food domains, and higher severity with poor quality of life in the physical mobility and daily life activity domains.
The present study demonstrated a high correlation of older age with better functionality and quality of life, and of longer disease duration with poor functional scales results and quality of life. in older individuals, the time between the onset of symptoms and diagnosis was shorter, thus a lower effect of ALs on the motor system was observed. ALs progression was correlated in another study with lower ALsFrs-r scores [18] . With the disease progression, there is an increase in motor neuron degeneration and motor function loss, which leads to difficulties in performing daily life activities, impairing functionality and quality of life.
Higher ALs severity was associated with poor functionality, as well as poor physical mobility and daily life activity results in ALsAQ-40. other studies reported that greater severity of the disease occurred in more advanced stages, and motor impairment decreased the ability to perform daily life activities. The scientific literature identifies 3 stages of functional impairment during ALs progression: in the initial stage, the individuals independently perform daily life activities; the intermediate stage is characterized as a semi-dependent phase, and the patients need help to perform some tasks; in the final stage, the individuals need total assistance to perform daily life activities [19] [20] [21] [22] .
A low score in physical mobility was correlated with the food domain in our study. The deficits found in these domains can be explained by the fact that ALs is a degenerative disease of the whole motor neuron system, including progressive paralysis of skeletal muscles, with an impact on speech, swallowing, and respiratory muscles [23] . ALs causes a progressive loss of autonomy and need for assistance during daily life activities, mainly during eating. We also identified a significant correlation between communication and emotional state. The emotional function is an important domain studied by other authors, and it constitutes a high priority for clinical care since there is evidence of emotional stress in ALs individuals [24, 25] . Physical deterioration during ALs progression is associated with a loss of independence, inability to communicate, and a considerable emotional challenge [26, 27] .
The physical mobility and food domains of AL-sAQ-40 presented a significant correlation with functionality. The physical mobility domain was the most impaired in ALs patients in other studies, and showed correlation with quality of life, mainly in the food domain. There is an increase in the metabolic demand during ALs progressions, and weight loss has multifactorial causes, including oropharyngeal dysphagia, secondary loss of appetite, and loss of autonomy [28, 29] .
The limitations of the study are related to the sample size and the absence of forced vital capacity data, which could not be analysed on account of the great heterogeneity of topographies and lack of the information in the medical charts. However, the purpose of the present study was to identify factors that negatively impacted on the functionality and quality of life in ALs patients. There is a need to improve the evaluation tools because of the complications during ALs progression, which refer to strength, tone, trophism, respiratory function, and depression, as well as to analyse the impact of the environment context.
Conclusions
our results revealed that an increase in disease duration was associated with lower functionality and poor quality of life, and better functionality with less severity and higher quality of life in the physical mobility and food domains. Higher ALs severity was associated with poor quality of life in the physical mobility and daily life activity domains. We also observed correlations between physical mobility and food, and between communication and emotional status domains in ALs patients.
